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SUMMARY
The results ofoperative intervention in 19 neonates with necrotising enterocolitis
are reported. There were four deaths (21 %) in the series. Intestinal perforation
was the indication forsurgery in 10 cases (55%), three ofwhich did not survive.
Timing ofoperative intervention can be optimised only by close liaison between
experienced physicians and surgeons in order to avoid intestinal perforation.
INTRODUCTION
Necrotising enterocolitis occurs in approximately 2.5%1 of premature and low
birth weight babies. In the past decade the survival rate has increased from
20-30%2 to 70-80%34 with improved intensive care and parenteral nutrition
facilities. Whilst approximately two-thirds of cases are treated medically and do
not require surgery, it is accepted that laparotomy is indicated for intestinal
perforation, obstruction and gangrene.5 Other possible indications for surgery in
necrotising enterocolitis, such as a clinically deteriorating abdomen or falling
platelet count, are not agreed upon.3,5 It is the purpose of this report to review
the experience in the Royal Belfast Hospital for Sick Children over the past four
years and thereby clarify the indications for laparotomy.
MATERIALS AND METHODS
The hospital records of all newborn infants undergoing laparotomy for
necrotising enterocolitis between January 1980 and January 1984 were
inspected. Gestational age, birth weight, sex and anoxic factors at birth were
recorded. The age at onset of necrotising enterocolitis was noted. Exact details of
feeding were difficult to determine from the records and were omitted from the
study. The indications for surgery, the length of medical treatment, operative
findings and procedures were tabulated. Pre-operative abdominal x-rays were
inspected to establish or confirm the indications for surgery. The postoperative
course was followed for signs of food intolerance suggested by loose stools and
failure to thrive. The development of intestinal stricture was also recorded.6
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RESULTS
There were 19 cases in the series (11 boys, 8 girls). The clinical profile is
presented in Table 1. Nine babies were over 3 kg at birth. The same nine infants
were over 38 weeks' gestation. Three babies were under 1500g at birth and were
among five infants under 32 weeks' gestation. Examination ofthe data in Table 1
revealed no subgrouping, in that birth weight and gestational age did not relate
clearly with the age at onset of necrotising enterocolitis or the length of medical
treatment prior to surgery.
TABLE 1
Clinical profile of 19 cases ofnecrotising enterocolitis
Age at onset Length of
Birth No. Gestational No. of necrotising No. medical No.
weight of age at birth of enterocolitis of treatment of
(grams) cases (weeks) cases (days) cases (days) cases
< 1000 1 28-30 3 0-2 4 0-2 6
1000-
1500 2 30-32 2 2-4 6 2-4 5
1500-
2000 3 32-34 1 4-6 3 4-6 1
2000-
2500 1 34-36 2 6-8 4 6-8 1
2500-
3000 3 36-38 2 8-10 0 8-10 2
3000-
3500 3 38-40 9 10+ 2 10+ 4
>13500 6 40+ 0
Table 2 shows the sites affected by necrotising enterocolitis. Intestinal perforation
occurred in 10 cases (55%). In one case, two perforations were present in the
terminal ileum. All perforations werediagnosed pre-operatively. Other indications
for surgery were obstruction in three cases (17%), and peritonitis in five cases
(25%). Six cases developed 11 intestinal strictures, all within three months.
TABLE 2
Sites affected by necrotising enterocolitis
Descending
Ascending Transverse colon Total
Stomach Jejunum Ileum colon colon - rectum colon
Distribution of disease 1 2 6 11 11 10 8
Sites of perforation 5 1 3 2
Sites of stricture 4 4 3
The clinical features of the four who died are presented in Table 3. Although all
four had resections these were not massive and were comparable with the five
cases undergoing intestinal resection which survived. Three of those who died
had anoxic factors at birth: (a) antepartum haemorrhage; (b) oxygen therapy
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following caesarean section; (c) foetal distress during breech delivery. The
significance of anoxic factors at birth in the study group was not possible to
assess, but all cases demonstrated some stress factor.
TABLE 3
Clinical features ofnon-survivors from 19 cases ofnecrotising enterocolitis
Birth weight Gestational age Site of Indication Resection
(grams) (weeks) disease for surgery (intestinal)
1700 29 Jejunum and ileum Perforation Yes
1700 31 Descending colon Perforation Yes
3500 39 Total colon Perforation Yes
2700 33 Ileum and ascending colon Peritonitis Yes
DISCUSSION
Necrotising enterocolitis is diagnosed on clinical and radiological grounds. The
classical sign on abdominal x-ray is intestinal pneumatosis but this feature is not
present in every case.7 The heavy reliance on clinical criteria therefore makes the
true incidence ofthe disease difficult to ascertain. The authors, however, estimate
that the cases reported in the text representapproximately 20% ofthe total cases
occurring during the same period in Northern Ireland. Most cases of necrotising
enterocolitis can and should be treated medically. It is beyond the scope of this
paper to discuss this disease in depth but the features exhibited are typical of
those reported worldwide.3.4.7.8
The outstanding feature of this report is that intestinal perforation was the
indication for surgery in 10 cases (55%). In this situation intestinal perforation
carries a 50% rate of intestinal resection, 30% mortality rate plus attendant
morbidity indicating that earlier operative intervention when possible could
improve the outlook in certain instances. None of the four deaths (21 %) was
related directly or indirectly to surgery or anaesthesia per se (the senior author
was personally involved with these cases), therefore there should benoreluctance
in submitting a fully resuscitated newborn infant to exploratory laparotomy in the
face of a deteriorating clinical situation. It must be remembered that a pneumo-
peritoneum may not develop after perforation7 as a consequence of efficient
nasogastric suction producing a paucity of intestinal gas. In addition, a small
perforation may be sealed with or without resultant abscess formation. Acute
perforation in fulminant disease is impossible to avoid in all cases but intestinal
perforation must not be regarded as an inevitable development in a baby which
has been closely watched throughout the progress of the disease. Laparotomy
will not disadvantage a properly prepared child and offers the opportunity to
exteriorise the bowel and divert the substrate for the infective process away from
the site of the disease.
The authors wish to thank Mr B T Smyth, Mr V E Boston and Mr S Brown, Consultant Paediatric
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